, and lyophilized. In one experiment, the extraction method of Galanos et al. (7) with modifications was used (12, 14) . The results of this extraction are summarized in Table 1 . Almost all of the extractable material was found in the 90% aqueous ethanol fraction, whereas very little material appeared in the phenol-waterchloroform-petroleum ether fraction, which should contain the rough-type LPS (R-LPS). This latter fraction was hydrolyzed in 0.1 N HCI as previously described for the preparation of monophosphoryl lipid A (14), and 30 ,ug of the organic extract was analyzed by TLC for the presence of lipid A (12, 14) . A mixture of hexa-, penta-, and tetraacyl monopliosphoryl lipid A (from LPS of Salmonella typhimurium) was used as a chromatographic standard (13). There was no evidence of the presence of free lipid A in this sample, indicating the absence of R-LPS in the original extract (phenol-water-chloroform-petroleum ether).
Beck et al. (4) recently reported the presence of lipopolysaccharide (LPS) irq the Lyme disease spirochete (Borrelia burgdorferi). We wanted to confirm their results and then examine the nature of the lipid A moiety of LPS from this source. We extracted the cells of B. burgdorferi B31 by two well-known methods used in the isolation of LPS from gram-negative bacteria. The appropriate fractions obtained by these two methods were hydrolyzed under mild acid conditions and examined by thin-layer chromatography (TLC) for the presence of free lipid A. Chemical analyses for the presence of 2-keto-3-deoxyoctonate, glucosamine, and hydroxy fatty acids were performed on the extracts. We found no evidence for the presence of lipid A in any of the fractions tested. Thus, we must conclude that the classic LPS associated with gram-negative bacteria is absent in cells of B. burgdorferi.
Cells of B. burgdorferi B31 (ATCC 35210) were grown in BSK II medium (1), washed three times with 50 mM Tris (pH 7.4)-150 mM NaCI-5 mM MgCI2 (2) , and lyophilized. In one experiment, the extraction method of Galanos et al. (7) with modifications was used (12, 14) . The results of this extraction are summarized in Table 1 . Almost all of the extractable material was found in the 90% aqueous ethanol fraction, whereas very little material appeared in the phenol-waterchloroform-petroleum ether fraction, which should contain the rough-type LPS (R-LPS). This latter fraction was hydrolyzed in 0.1 N HCI as previously described for the preparation of monophosphoryl lipid A (14) , and 30 ,ug of the organic extract was analyzed by TLC for the presence of lipid A (12, 14) . A mixture of hexa-, penta-, and tetraacyl monopliosphoryl lipid A (from LPS of Salmonella typhimurium) was used as a chromatographic standard (13) . There was no evidence of the presence of free lipid A in this sample, indicating the absence of R-LPS in the original extract (phenol-water-chloroform-petroleum ether).
Previous studies of lipids X and Y (monosaccharide precursors of LPS) showed that much of X and Y was extracted into the aqueous ethanol fraction (15, 16 (20) , and we have confirmed this finding in unpublished studies (R. J. Rothenberg and K. Takayama). Moreover, fraction E had a higher Rf value than the standard value for monophosphoryl lipid A. Normally, the R-LPS is a slower-moving band on TLC, which upon hydrolysis yields the faster-moving lipid A bands. All of these results together appear to indicate that the hydrolysis of fraction E does not yield lipid A and that this fraction does not contain R-LPS.
In another experiment, the extraction method of Westphal and Jann (18) was used. Table 1 shows that a considerable amount of material was extracted with the aqueous hot phenol (166.6 mg, 48%), the distribution of which in the three subfractions is indicated ( Table 1 ). The smooth-type LPS (S-LPS) is normally found in the aqueous layer of the phenol extract, but in certain bacteria (i.e., Brucella abortus and Rhodopseudomonas palustris), the LPS can partition into the phenol layer (9, 17) . All three fractions from the aqueous phenol extract were hydrolyzed under mild acid conditions and analyzed by TLC for the presence of lipid A as previously described (Fig. 1) 4) . Salmonella minnesota (100 jLg/ml) resulted in 11,039 ± 518 cpm released (n = 4). In other studies by radioimmunoassay techniques, this finding corresponds to a doubling of basal PGE2 levels in the medium. The lyophilized material from the aqueous layer at 100 jig/ml resulted in only 2,144 ± 27 cpm (n = 3), and the water-insoluble material caused a release of 2,513 ± 263 cpm (n = 4). Comparison of the control samples, the aqueous layer, and the water-insoluble layer by analysis of variance yielded no significant difference in the groups (P = 0.213).
Similarly, no increase in the synthesis of [3H]PGE2 was observed when the fractions B through E of the material which would extract with lipid A were tested (data not shown). Therefore, no biological activity of these extracts was detected, in contrast to the marked response to S. minnesota LPS.
Several past studies on Borrelia and Treponema spp.
suggested the possible involvement of endotoxinlike activity associated with those organisms (3, 5, 10, 11, 19 
